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(54) ANTENNA, AND PORTABLE TERMINAL PROVIDED WITH THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antenna having a nearly 
equal mount area to that of a conventional antenna whose 
reception efficiency can be enhanced and to provide a portable 
terminal provided with it. 

SOLUTION: A radiating conductor 2 formed on a ground on a 
ground conductor plate 1 being a case of the portable terminal via 
dielectric body 4, a short- circuit plate 3 interconnecting the 
ground conductor plate 1 and a 1st side #1 of the radiating 
conductor 2, and a coaxial line 5 feeding the radiating conductor 2 
are placed on the ground conductor plate 1. A flat part spread in an 
upper left direction of the radiating conductor 2 forms a 1st 
radiating part #a and a flat part spread in an upper right direction of 
the radiating conductor 2 forms a 2nd radiating part #b, and the 1 st 
side #1 is placed nearly orthogonally to the length direction of the 
portable terminal. Using the 1st and 2nd radiating parts #a, #b can 
receive radio waves in different polarized wave directions without a 
polarization loss. 
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* NOTICES * 




l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] touch-down — a conductor — a plate and this touch-down — a conductor — the radiation which has the 
1st flat-surface part which counters a plate and spreads in the 1st direction, and the 2nd flat-surface part which 
spreads in the 2nd direction — with a conductor this radiation — a conductor and said touch-down — a conductor 
— the shorting bar which connects a plate, and said radiation — the antenna characterized by forming the radiant 
section which receives the electric wave of the direction of polarization where it has an electric supply means to 
supply electric power to a conductor, and said 1 st flat-surface part differs from said 2nd flat-surface part. 
[Claim 2] Said electric supply means is an antenna according to claim 1 characterized by supplying electric 
power to said 1 st and 2nd flat-surface parts from the one electric supply section. 

[Claim 3] Said electric supply means is an antenna according to claim 1 characterized by having the two electric 
supply sections which supply electric power to said 1 st and 2nd flat-surface parts, respectively. 
[Claim 4] the touch-down which is a case — a conductor — a plate and this touch-down ~ a conductor — the 
radiation which has the 1 st flat-surface part which counters a plate and spreads in the 1 st direction, and the 2nd 
flat-surface part which spreads in the 2nd direction — with a conductor It has an electric supply means to supply 
electric power to a conductor, this radiation — a conductor and said touch-down — the shorting bar which 
connects a conductor, and said radiation — The personal digital assistant equipped with the antenna 
characterized by for said 1 st flat-surface part forming the radiant section which receives the polarization of an 
abbreviation perpendicular direction when said case is leaned, and said 2nd flat-surface part forming the radiant 
section which receives the polarization of an abbreviation horizontal direction. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to small [ which aimed at improvement in receiving effectiveness 
by realizing polarization common use ], a thin antenna, and the personal digital assistant equipped with it in the 
built-in antenna for personal digital assistants represented by the cellular phone. 
[0002] 

[Description of the Prior Art] In the land-mobile communication link using L band represented by the cellular 
phone, the electric wave of a vertically polarized wave is emitted from a base station. By the reflection and 
dispersion from a surrounding building and a surrounding tree, the electric wave of various linearly polarized 
waves arrives at the place of a personal digital assistant. When these arrival electric waves are divided into a 
polarization component level to a perpendicular, generally a horizontally polarized wave is compared with a 
vertically polarized wave, and it is [ about ]. -Although it is level low 6dB, both polarization has come 
equivalent. 

[0003] The antenna as shown in drawing 8 is built in the personal digital assistant, namely, the touch-down 
which is the case of a personal digital assistant — a conductor — a plate 81 top — a dielectric 83 — minding — 
radiation — a conductor 82 forms — having — the end — a shorting bar 84 — touch-down — a conductor — it 
connected with the plate 81 and has connected too hastily, moreover, radiation — the coaxial track 85 to which 
electric power is supplied in a conductor 82 is formed. 

[0004] However, a personal digital assistant is used in the condition of having inclined about 60 degrees from 
vertical axes. Therefore, when the microstrip antenna of a single-sided short circuit shown in drawing 8 as a 
built-in antenna is used, the cos component and sin component of a perpendicular and a horizontally polarized 
wave will be received. For this reason, the polarization loss generally said occurs and the problem that receiving 
effectiveness falls occurs. 

[0005] If this is explained using drawing 9 , the antenna 91 built in the personal digital assistant 90 will receive 
a linearly polarized wave 92 most efficiently. However, if the electric wave which arrives at a terminal is 
divided into the vertically-polarized-wave component 93 and the horizontally-polarized-wave component 94, 
the built-in antenna 91 will receive the sin component 96 of the cos component 95 of the vertically-polarized- 
wave component 93, and the horizontally-polarized-wave component 94. For this reason, polarization loss 
arises. 
[0006] 

[Problem(s) to be Solved by the Invention] As mentioned above, when it decomposed into the perpendicular 
and the horizontally-polarized-wave component and the arrival electric wave was considered, since the cos 
component and sin component of an arrival electric wave would be received, polarization loss occurred and the 
conventional built-in antenna for personal digital assistants had the trouble said that receiving effectiveness 
falls. 

[0007] This invention solves the trouble of the above conventional techniques, and aims at offering the antenna 
which aimed at improvement in receiving effectiveness in an antenna area almost equivalent to the conventional 
antenna, and the personal digital assistant equipped with it. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the antenna 
concerning this invention according to claim 1 touch-down — a conductor — a plate and this touch-down — a 
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conductor — the radiation wli^^ias the 1st flat-surface part which coun^^a plate and spreads in the 1st 
direction, and the 2nd flat-surface part which spreads in the 2nd direction — with a conductor this radiation — a 
conductor and touch-down — a conductor — the shorting bar which connects a plate, and radiation — it has an 
electric supply means to supply electric power to a conductor, and the 1 st flat-surface part and the 2nd flat- 
surface part are characterized by forming the radiant section which receives the electric wave of the different 
direction of polarization. 

[0009] According to the antenna of such a configuration, it can receive without polarization loss of the electric 

wave of the different direction of polarization, and polarization effectiveness can be raised. 

[0010] This invention according to claim 2 is characterized by an electric supply means supplying electric 

power to the 1st and 2nd flat-surface parts from the one electric supply section in an antenna according to claim 

1. 

[001 1] It is characterized by this invention according to claim 3 having the two electric supply sections to which 
an electric supply means supplies electric power to the 1 st and 2nd flat-surface parts, respectively in an antenna 
according to claim 1 . 

[0012] Since the electric supply to the 1st and 2nd flat-surface parts is separately controllable by the two electric 
supply sections while it is receivable without polarization loss of the electric wave of the different direction of 
polarization according to such a configuration, polarization diversity reception can also be performed. 
[0013] The personal digital assistant equipped with the antenna concerning this invention according to claim 4 
the touch-down which is a case — a conductor — a plate and this touch-down — a conductor — the radiation 
which has the 1st flat-surface part which counters a plate and spreads in the 1st direction, and the 2nd flat- 
surface part which spreads in the 2nd direction — with a conductor this radiation — a conductor and touch-down 

— the shorting bar which connects a conductor, and radiation — the radiant section to which the 1 st flat-surface 
part receives the polarization of an abbreviation perpendicular direction when it has an electric supply means to 
supply electric power to a conductor and a case is leaned — forming — the 2nd flat-surface part — abbreviation — 
it is characterized by forming the radiant section which receives horizontal polarization. 

[0014] According to the personal digital assistant equipped with the antenna of such a configuration, it can 
receive without polarization loss of the electric wave of a vertically polarized wave and a horizontally polarized 
wave, and a good communication link can be performed with a base station. 
[0015] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained to a detail with 
reference to a drawing. 

[0016] the perspective view and this drawing (b) in which drawing Vs being drawing showing the configuration 
of the personal digital assistant equipped with the antenna concerning the 1 st operation gestalt of this invention, 
and showing [ this ] the configuration of the principal part (a) — the radiation — it is the top view showing the 
arrangement condition of a conductor. 

[0017] the touch-down which is the case of a personal digital assistant as shown in this drawing — a conductor - 

- the radiation formed through the dielectric 4 on the plate 1 — a conductor 2 and touch-down — a conductor — a 
plate 1 and radiation — the shorting bar 3 which connects and short-circuits the 1st side #1 of a conductor 2, and 
radiation — it consists of coaxial tracks 5 to which electric power is supplied in a conductor 2. 

[0018] here — radiation — the 1st side which the conductor 2 short-circuited — #1 - carrying out — right-handed 
rotation — radiation ~ if it numbers each side of a conductor 2 — radiation — a conductor 2 the 1st side #1 — the 
part or all — touch-down — it connects with a conductor 1 too hastily — having — side #2 and 4th side # — the 4 
and 5th side #the 5 and 7th side #7 is parallel, and the 4th side #the 4 and 5th side #5 is right-angled. [ of ** a 
2nd ] Furthermore, the 3rd side #3 and the 4th side #4 intersect perpendicularly, and the 6th side #6 lies at right 
angles to the 5th side #5. moreover, the 1st side #1 is intersected perpendicularly with the y-axis which is the 
longitudinal direction of a case (touch-down a conductor plate) 1 — as — radiation — a conductor 2 is arranged 
on a case (touch-down a conductor plate) 1 . That is, it is symmetrical structure to the y-axis shown in drawing 
1. 

[0019] considering as such a configuration — radiation — 1st radiant- section #a by the flat-surface part which 
spreads in the direction of upper left including the part 1st on the left-hand side of side #1 connected with the 
conductor 2 too hastily Moreover, 2nd radiant-section #b is formed of the flat-surface part which spreads in the 
direction of upper right including the short-circuited part 1st on the right-hand side of side #1 . As shown in 
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drawing 1 (b), to the y-axis, l^Fadiant-section #a becomes the polarizati^F/ of a direction 45 degrees to the y- 
axis, and, as for both the polarization 6 and 7, the polarization 6 of the direction of -45 degrees and 2nd radiant- 
section #b lie at right angles. 

[0020] Then, considering the case where a case 1 is leaned in the direction of a x axis 45 degrees, 1 st radiant- 
section #a receives the electric wave of a vertically polarized wave, and 2nd radiant-section #b receives the 
electric wave of a horizontally polarized wave. That is, polarization level to a perpendicular will be most 
efficiently received by designing so that the antenna element which has each radiant- section #a and #b may 
resonate on a predetermined frequency. 

[0021] the ground in the reflection loss and resonance frequency in an antenna configuration which were shown 
in drawing 2 (a) and (b) at drawing 1 — a conductor — a plate 1 and radiation — the contour line of the electric 
field Ez between conductors 2 is shown, respectively, in addition, drawing 2 (b) — resonance frequency — f and 
the 1st die length of side #1 — the L#l and 2nd die length of side #2 — the L#2 and 3rd die length of side #3 — 
the L#3 and 6th die length of side #6 — the L#6 and 7th die length of side #7 — the thickness of L#7 and a 
dielectric 4 — h — When distance by the feeding point according the dielectric constant of a dielectric 4 to a 
coaxial track 5 is set to d from epsilonr, the 4th side #4, and the 5th node of side #5, It is a thing about the case 
off- 1.32GHz, L#3=L#6=25.0mm, L#2=L#7=38.0mm, h= 5mm, epsilonr=1.0, d= 7.0mm, and L#l=28.28mm. 
[0022] From this drawing, the coaxial track 5 and adjustment whose antenna of this operation gestalt is a feeder 
way are achieved. Moreover, since the electric-field distribution by the 1 st radiant-section #a, 3rd side #the 3 
which is radiation edge of 2nd radiant-section #b, and 6th side #6 has appeared most strongly and both lie at 
right singles further When a case 1 is leaned about 45 degrees, the antenna of this operation gestalt is the 
polarization of both a vertically polarized wave and a horizontally polarized wave, and it turns out that it is 
operating with predetermined resonance frequency. 

[0023] In addition, in an above-mentioned case, when a case 1 was leaned about 45 degrees, polarization level 
to a perpendicular was considered as the configuration received most efficiently, but when a case 1 is leaned 
about 60 degrees, it can also consider as the configuration which receives polarization level to a perpendicular 
most efficiently, in order to consider as such a configuration, as shown in drawing 3 , the 1st side #1 inclines - 
1 5 degrees to a x axis ~ as — radiation — arranging a conductor 2 on a case (touch-down a conductor plate) 1 — 
then, it is good. 

[0024] furthermore, radiation — the arrangement to the case (touch-down a conductor plate) 1 of a conductor 2 
can consider not only an above-mentioned case but various approaches that what is necessary is just to receive 
polarization level to a perpendicular most efficiently, when a case 1 is leaned the degree of predetermined 
angle. 

[0025] Moreover, as shown in drawing 4 (a), also when the width of face (namely, the 6th die length of side #6) 
of 1st radiant-section #a and the width of face (namely, the 3rd die length of side #3) of 2nd radiant-section #b 
are changed as a modification of this operation gestalt Also in the antenna configuration at the time of changing 
the 4th die length of side #4, and the 5th die length of side #5, as shown in drawing 4 (b), 1 st radiant-section #a 
and 2nd radiant-section #b operate by the linearly polarized wave which intersected perpendicularly. Therefore, 
even if it uses this antenna configuration, improvement in receiving effectiveness can be aimed at. Furthermore, 
since the resonance frequency of 1st radiant-section #a and 2nd radiant-section #b is controllable by changing 
die length and width of face, broadband-izing, 2 cycle-ization, etc. can also be attained. That is, by lengthening 
die length, it is low in resonance frequency, and can broadband-ize by making width of face large. 
[0026] Furthermore, although above-mentioned explanation explained the case where the 2nd side #the 2 and 
4th side #the 4 and 5th side #the 5 and 7th side #7 was parallel, the 2nd side #the 2 and 4th side #the 4 and 5th 
side #the 5 and 7th side #7 may not be parallel. 

[0027] moreover, the radiation shown in drawing 1 — a slit and a U character mold slot can also be established 
on a conductor 2. namely, drawing 5 (a) and (b) — respectively — radiation — the modification which established 
the slit mold slot 32 of 31 or U characters on the conductor 2 is shown. Also in this antenna configuration, 1st 
radiant-section #a and 2nd radiant-section #b operate by the linearly polarized wave which intersected 
perpendicularly, furthermore, radiation — establishing a slit 31 and the U character mold slot 32 on a conductor 
2 — radiation — the current which flows on a conductor 2 can be changed and resonance frequency can be 
reduced. Therefore, the miniaturization of an antenna can be attained. 

[0028] the radiation shown in drawing 6 at drawing 1 — the 1st side #1 and shorting bar 3 of a conductor 2 - 
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radiation — a conductor — thijldification bent in the direction of [ inn^^fe shown, radiation — each a part or 
all of 1st side #lb of a conductor 2, and 8th side la — shorting-bar 61b and shorting-bar 61a — respectively — 
touch-down — a conductor — it has connected with a plate (not shown). Also in this antenna configuration, 1st 
radiant-section #a and 2nd radiant-section #b operate by the linearly polarized wave which intersected 
perpendicularly, in addition, this case — radiation — changing the 6th die length of side #6 of a conductor 2, and 
the 3rd die length of side #3 ****-- the 4th die length of side #4, and the 5th die length of side #5 - changing — 
you may make — radiation — a slit and a U character mold slot may be established on a conductor 2. 
[0029] Next, the personal digital assistant equipped with the antenna concerning the 2nd operation gestalt of 
this invention is explained. 

[0030] This operation gestalt inserts a shorting bar between 1st radiant-section #a and 2nd radiant-section #b in 
the 1st operation gestalt, and to 1st radiant-section #a and 2nd radiant-section #b, it constitutes it so that electric 
power can be supplied separately, respectively. 

[0031] Drawing 7 is the top view showing the configuration of this 2nd operation gestalt. 
[0032] the part (all are boiled and it continues) of the straight line to which what is shown in this drawing (a) 
connects the 4th side #4, the 5th node of side #5, and the point of the 1st arbitration of side #1, and touch-down 
— a conductor — the shorting bar 71 connected and the plate (not shown) has short-circuited. And 1st radiant- 
section #a and 2nd radiant-section #b are constituted so that electric supply may be performed by coaxial track 
5a and coaxial track 5b, respectively. 

[0033] moreover, the thing shown in this drawing (b) — radiation — the part (all are boiled and it continues) of 
the straight line which connects the node of 1st side #lb and 8th side #la in a conductor 2 which were short- 
circuited, and the 4th side #4 and the 5th node of side #5, and touch-down — a conductor — the shorting bar 71 
connected and the plate (not shown) has short-circuited. And 1st radiant-section #a and 2nd radiant-section #b 
are constituted so that electric supply may be performed by coaxial track 5 a and coaxial track 5b, respectively. 
[0034] in addition, radiation — what is necessary is just to arrange the arrangement to the case (touch-down a 
conductor plate) 1 of a conductor 2 so that polarization level to a perpendicular may be received most efficiently 
as well as the case of the 1 st operation gestalt when a case 1 is leaned the degree of predetermined angle 
[0035] Since 1st radiant-section #a, coaxial track 5a which supplies electric power to 2nd radiant-section #b, 
and coaxial track 5b are prepared, in the case of this 2nd operation gestalt, the electric supply set to 1st radiant- 
section #a and 2nd radiant-section #b is separately controllable, and it becomes possible [ performing diversity 
transmission and reception of a vertically polarized wave and a horizontally polarized wave ]. 
[0036] When you suppose that reception is performed by the diversity, and the better one is taken, or both are 
compounded when following, for example, receiving the arrival electric wave from a base station and you 
transmit to a base station, suppose that electric power is supplied only to the antenna element of the direction 
which was the fitness of a receive state. 

[0037] moreover, this 2nd operation gestalt — also setting — the case of the 1st operation gestalt — the same — 
radiation — changing the 6th die length of side #6 of a conductor 2, and the 3rd die length of side #3 ****-- the 
4th die length of side #4, and the 5th die length of side #5 — changing — you may make — radiation — a slit may 
be prepared on a conductor 2. 

[0038] In addition, with each above operation gestalt, as an electric supply method, although coaxial electric 
supply explained, the strip line, electric supply by the electromagnetic coupling, etc. can be used. 
[0039] furthermore — each above operation gestalt — radiation — although the conductor 2 was made into the 
thing of the polygon which consists of each straight-line-like side — radiation ~ if the configuration of a 
conductor 2 has the flat-surface part which spreads not only in this but in the 1 st direction, and the flat-surface 
part which spreads in the 2nd direction, it can be made into the various configurations which consist of 
combination of a curve or a straight line. 
[0040] 

[Effect of the Invention] The volume of an antenna can be further reduced by being able to solve the trouble 
said that the receiving effectiveness which is the polarization loss generated in the conventional built-in antenna 
for terminals falls according to this invention, and being able to aim at improvement in receiving effectiveness 
by the component-side product almost equivalent to the conventional antenna, and establishing a slit and a U 
character mold slot, and there is effectiveness referred to as being able to aim at further miniaturization and 
reduction of cost. 
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PROBLEM TO BE SOLVED: To provide an antenna having a nearly equal 
mount area to that of a conventional antenna whose reception efficiency 
can be enhanced and to provide a portable terminal provided with it. 
SOLUTION: A radiating conductor 2 formed on a ground on a ground 
conductor plate 1 being a case of the portable terminal via dielectric body 
4, a short- circuit plate 3 interconnecting the ground conductor plate 1 
and a 1st side #1 of the radiating conductor 2 t and a coaxial line 5 feeding 
the radiating conductor 2 are placed on the ground conductor plate 1. A 
flat part spread in an upper left direction of the radiating conductor 2 
forms a 1st radiating part #a and a flat part spread in an upper right 
direction of the radiating conductor 2 forms a 2nd radiating part #b, and 
the 1st side #1 is placed nearly orthogonally to the length direction of the 
portable terminal. Using the 1st and 2nd radiating parts #a, #b can receive 
radio waves in different polarized wave directions without a polarization 
loss. 
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■rac^Jc&a,, c©ft46lc, HftfcS5fflift»*tfS£ 

[0005] cn*. 0 9^ffl^TtttB^-ri.t, smmt 
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*Stt«ttl«»9 3 9 4 {C#tt5£. 

17>ft9 1 tt x ^it{gi&/jJc#9 3<Dco s#c#9 5 
t7j<¥{1^^9 4£>s inl^9 6^flfS„ C<D 

[0 0 0 6] 

[fimtff?&L£?£-rallg] ±*BLft<fc?tc. PJ* 

70 mmmzmmmT yfta, pj&mst© c o s/s#^ s 
i n^^m-rscttc^sfttttc, 
u sffla^fiT-rsis-siHiawsws-aft. 
[0007] *ssw«, ±Eo*^*!sa5atBorains 

SflWb^Olftli^HoftZVT 1 ^, &tf**i*«l*.ft* 
[0 0 0 8] 

agll «¥ffiSP»i:M2^|Difcj£^S^2«JFffiSP^ 

»*i^ioia*Mt5«l«li*Mt5c 
•ra, 

[0 0 0 9] cw.to^^cOT'vr^-tc.tn^ 

30 [ooio] mam. 2 icmm<o*mni±, m&m 1 icta 

[0 0 1 1 ] W^3tCfB«0*^Wt±> H3fc>Hl fcfS 

Mto7'vx±tct5(,-«r, si 1 &t>*m 2 ©¥ 

[0 0 12] tKO^^^^lCtntf, S*Sd&73lRl 

LT-^fi-r a c t ^r-$ a i: i: t> 

- : > r- Sfi^rff 3 c i: fc t? # a» 
[0013] B#a4K:E*o*5aBh:«a7 , >7 L ^* 
«ilft8M«||*«, Hf*T*£a&iti<#f«Si:, ccojgl^ 

^»ffi{c«[S]L, m i vftmcfcffzm i ©^ssp^-t 
« 2 (Djsfatc&w&m 2 tovssp^i: ^r#-r a^st#» 

mmmcf&mtt'{7o%im^®£*ti$x.. mt*zmifrc£ 
50 a^gp^jgfiK-rac^^si^-ra. 
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3 

[ooi 4] c<»&5*mf£<»T>Ti-*mx.tcm i $<fo 

t#T'€S„ 

[0 0 1 5] 

[0 0 1 6] 0 1 14, 1 (D%tt0gttli:ftS7 

V^^ifeffllitfcSltWSSjfeoWas^fHT*, Ir]0 (a) 
«*©±B«<0*j«*jR-r*HBBk 110 (b) li^VM 

[0 0 1 7] raHt^-Ti^te, SWWH^OKttT*** 

[ooi8] cct% mmw&2<D<mtizwtmi<Dm 

st, j5fc#t#f*2«, mi ©i2# 1 t4*-<0— SB&IX14 
£flWttllHlftl fcJSttSft, M2<952# 2tm4nm 
#4, Stf^5©jZl# 5 tmi(0m# Ttfflff, S4 
<0j2# 4 £KI5tf)j2# 5«iS^T'*So SK, m3<D52 

# 3tSS4©j2# 4 fctfitSU m5©52#5tm6CQ 

a#6t,i3?tt^s. &tc, mi <om# 1 £gf* (Jg 

[0 0 19] C©«ft*J«£*-SCiTtt*«M*2»C 
14, SSSLfcmi <£>32# 1 <Z>;feffl!l<D8P#;&-&#;fe±©7S 
filca»<5¥iil!»lcJ:5»l <D«W*«J# a#, *fc*S 

f&LTcm i «a# i ©^fia<ogs»*-&**±©*(Rj»cj£ 

(b) lc^-r«fc^fcmi ©^95#a#yttlfc*fLT- 
4 5fi73[Pj<OfiI&6, m2<Qlfr&i%$# btfyttUotfb 
T, 4 5&#ft©fiii£7 P5<!&6, 7 14, fi3£ 

[0 0 2 0] ^CT*, Sf*l*x«tfffilfc:4 5£«ttfc 

3WBU SB2©«0»»#b*«* I WH«SO«»E*»fflf 
So BP%x ^SfcltSBSa, #b5*t57>ftif*' 

7j<¥<Dfiii££:, <£flWSCfctea:S. 
[0021] 02 (a) Rtf (b) »C, m 1 t^Lfcr 

* mmwRmmik t xmm mmc *sv s tumttfo 
i tmMm#2v$<DmnE zvmmmttznztimto 
&io, 02 (b) t4, #tgs$s*f\ mi <om# 1 « 

g££L# 1 , Wi2(0m# 2<9g££L# 2, m3<9j2 

# 3©g££:L# 3, at6©j2# 6©g2^rL # 6, m 
7<D3a# 7CDgS^:L# 7, Stm&4 h, ^Ul 
»4©g§U|^^e r, Sg4<Di2# 4 tm5CDj2# 5dg 




ISM 2001-1 56532 



ttjSfr £ iHltt^K 5 lc <fc S $ T'CD^gt* d t Ltc 
f = 1 . 32GHz, L#3=L#6 = 25. 0 
mm, L#2=L#7 = 38. 0mm, h = 5mm, e 
r = 1 . 0, d = 7 . 0mm, L#l=2 8. 2 8mm 

[0 0 2 2] C<D0<fc(3, COSl?aBgffl07V-r'^ai& 

£ 1 a fcm2®J&SE«*gP# bOMtJST-fe5f 

3 ©as 3 tfg6£>i2# 6T?«DflBMWIi*««feaK3Rft 
/0 T*5t>, Mtc, P5#t4ifi3£LTl^3<DT\ Sf* 1 

4 5)S«^stc:cDllSS}gM<73TV7 i ^i4Sii:<iKi:7k 

[0 0 2 3] &*5, ±kE<0»&{4, Eft 1 £:t4{£4 5Jg 
+*mOLb. Lfctf, gf£ l 6 0 

cttT-^So c©«fc-7*^i:-rstci4, 03ic^-r 
mi i ^xtttc^tLT- 1 5mm< 

20 tejSMWM* 2 SrMtt (ftttttftiS) i ±fcBEBiT S c i 

[0 0 2 4] »C, tt*MK*2<D|Ett 1 

ic*rrsffiB«, m»i ttm&fimmvKm&te. mm 
[0025] $fc, c<ommmm<D^mmtLx, 04 

(a) JCjjVTJ: 5 fcm 1 <D*x*SP# a©4@ (E|l^m6(D 
#3C0S?) fc^r^^c^t, 04 (b) iCTjiT&o 

2osaB»#bt*ttSEUfcifi»«iSTi(ifrr*. '^^ 

«<"TSCi:k:j:»)«fgHfflaR*ffi<. *fc«*l£< , r 
[0 0 2 6] HtC, ±xE©S4B^T*l4, Wi2<Dm#2tm 

40 4cc>a# 4, st/m5©ja# 5tm7<7)5a# 7*^tt* 

#4, Rt>*m5«»5a# 5t^7©3# 7^¥?fT**<T 

[002 7] S/c, 0 1 fC^L^SSt*fS»f*2 ±iCX U -y 

(a) *3<fct>' (b) 14, *n^*n)K«^(*2±»CXU v 
V 3 1 , UfSXD7 h 3 2«»»fcajgfif!l%^Lfct 

# a tm2©»(i<fgp# bim&Lrcmnmm-vmft? 

SO So MtC, ffl^«»2±tcXU -y h 3 1 *U?iXD? 
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5 

f-3 2*stt5ctT\ ttLMmfc2_t\cffi.nzmffitt& 

[0 0 2 8] 06tC, 01 \C7jkLtc1jkMWfc2 0y%ll CO 

WfcjjVT. J0M«K*2©l6l©ffl# 1 btSg8?)j2l a 
©^©-gptbOi^gB*, 3g&ffi6 1 b£2S*S1£6 

Tf*. c©7yft««k:*^Tt> Miotkmii# 

a fcfg2<D#(»g|$# b«g[SJUfcIlD»flii»T»f^-rS, 
tfg5£>3a# 5<D*£ 3 teLT<E>.fc^U 

[0 0 2 9] $0£. ■&m<Dm2<»'0m&mc%2>T>' 

[0 0 3 0] COSHSSfg/Stt. Jg 1 ©SSflSfgflgtcfcttS 

it i osfewas #a^2 otttttt # b t (Dmicmmmz 
»au m\<omtm a tm2<ommm# bic#tu 

[003 1] 07 «U C0^2 <0**S^^fig*^-r 
¥I50T'&£o 
[0 0 3 2] |SI0 (a) tC^-ftWtt, Sg4©>3#4i; 

%5<Dm# 5comwi&b, mi «s# i o&mvMt* 
mxmm<D (£»fcs«) &ftt, mt&mms. mam 

HUMifcfiBS 5 a , HNltttB 5 b lc <fc t> l&WtffrJbft* «fc "5 

[0 0 3 3] |r]0 (b) fclgVrfcOti:, «&*iN&f* 

2{cfctt35©i&£nfclfll <Dj2# 1 btS8tf)ia# 1 a 

a £JB2«D]8WttB# btt, **HF 
niSJW^SS 5 a , ftfAttft 5 b tc * K> teWtfft t>t\2> <fc 

[0 0 3 4] ttftf«{*2 0£tt C&J&VttttD 1 

tettTSKBtt, Sll 0*S»B»0«*i:ra«Hc, Kf* 

§df s «fc 3 n:gBBf tuf <k i% 

[0 0 3 5] COM2©*«BgttO*&«s SB 1 ©JftS-f 
35 # a i: SB 2 Ottftftt # b left L*SmS:tf ? IsIiAfclSS 5 
a, Bi»B5b*IB*T^«OT, SlOlftlW#a 
t Jg 2 <Dfi(*fSI5 # b tc -T 5 *&fS£S'J4r fc (WfflJ-r ZCUft 

[0036] vt-ox, m*.i£. mimfrztowmmfc* 
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[0037] gfc, ccom2(onmmmicis^ri>. m 

# 4<£>g£ tffl5<D>2# 5tDg$t^rji^5J;^tcL.T 
/o [0 0 3 8] **3, «±<o*sfeSIUBS8-ei*, *&TO*r££ 

[0039] Mfc. a±o«siaifl5tt-e«, sscs*3?f*2 

m&#tm2<oftmcfcti i %¥ffi&ftt*iiiTzi><D-v 

[0 0 4 0] 

[0 1 ] i <DmmBmicmz7'zs7-i-*ffi 

xitmm&fcnmiMzjii-rB-i*. (a) «^-co±sspco 

30 «ft«*S-r««H, (b) U:f-«)ttmM4!OBBKI»» 

[0 2] *??B^©|g l ^SS^lc^^ST'^T-f <?D 
W£*aVTHT, (a) «*©EJWM5&&jjVrBk 
(b) ti-etomW^^^-TH. 
[0 3] « 1 O9Gtt^ffi<O^0tl<D»««»OGBK 

[0 4] IS 1 0*^ttOft^O±KVOttft%OT 
f¥ffi0, 

[05] ss i <ommmm>mmm<o^.s^<om^^ 

[0 6] « i (ommmmfommm^m^mm^ 
-r^«0o 

[07] *mi<om2<Dnm&mc&z7^Ti-*ffi 

[08] se*w<o«j«*^-r#MflHo 

[09] flfis«5w»^-rsciiBSiwr5fc»o 

0o 

[??F^c0i«B^] 

l -ttittVWS (Bt*) 

50 2-&M*f* 
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(5) 
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3, 6 1, 6 1a, 6 1b, 7 1 
5, 5a, 5 b---[p]! 



6, 7« 
3 1 -XV *y h 
3 2-U?SXny h 




2 



4 Bf**tt 

3 



1 



(b) 





/ 






#6 > 






#3 






/ 71 




6 — *\f 
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#2 


5' 




#1 \ 










> 






2 





[03] 




[B6] 




61a 61b 



(b) 
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[07] [08] [09] 
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